Summary. Long-term ovariectomized Clun Forest ewes were challenged with a range of doses (12\m=.\5\p=n-\50\m=.\0\g=m\g/injection) of oestradiol benzoate every 2 months from March to November. All treatments induced a biphasic pattern of change in LH concentrations, consisting of an initial depression in concentrations followed by an LH peak, similar to a preovulatory LH surge. The positive feedback response to 12\m=.\5 \g=m\g oestradiol was significantly lower than that after the two higher dose levels, but the magnitude of the response showed no significant seasonal variation. It is concluded that a seasonal change in responsiveness to positive feedback is unlikely to contribute to the absence of ovulation during seasonal anoestrus.
Introduction
Although there is general agreement that daylight is the principal environmental stimulus governing the seasonal pattern of breeding in the ewe (Yeates, 1949; Hafez, 1952; Williams, 1974) , questions still remain about the precise hormonal signals that mediate this process. Karsch, Legan, Ryan & Foster (1978) produced a working hypothesis to explain this phenomenon based on a seasonal change in responsiveness of the hypothalamic-pituitary axis to the negative feedback effects of oestradiol. This pivotal neuroendocrine event appears to be dictated by daylength (Legan & Karsch, 1980) and is evident in breeds with widely different lengths of breeding season (Karsch et al., 1978 ; Webster & Haresign, 1983) . However, it has also been suggested that there is a seasonal change in responsiveness to the positive feedback effects of oestradiol, and that this might also contribute to the lack of ovulation during anoestrus by preventing the occurrence of the preovulatory gonadotrophin surges (Land, Wheeler & Carr, 1976 (Beck & Reeves, 1973; Symons, Cunningham & Saba, 1973 ; Howland, Palmer, Sandford & Beaton, 1978) . Although Goodman, Legan, Ryan, Foster & Karsch (1981) (1982) to increase the limit of sensitivity, giving a figure of 0-5 ng NIH-LH-S18 equiv./ml within this study. The interand intra-assay coefficients of variation were 11-8% and 10-7% respectively, and the assay showed negligible cross-reaction with other protein hormones.
Statistical analysis
The various characteristics of the individual LH profiles were subjected to analysis of variance which took into account 5 possible sources of variation (between animals, between dose levels, between season, season animal interaction, season dose level interaction). The onset of an LH surge was defined as the time from which LH concentrations increased progressively over three successive samples to attain values of >25 ng/ml, and its termination was characterized by the onset of the 'plateau' in concentrations after a progressive decline.
Results
Before the injections of oestradiol all animals showed rapid fluctuations in LH concentrations, indicative of an episodic mode of secretion. After treatment, LH concentrations fell from their preinjection value within 2 h, and this fall was characterized by both a decrease in mean concentrations and the abolition of the episodic pattern of secretion. This initial period of depression was usually followed by a marked increase in LH concentrations, similar to a natural preovulatory LH surge. However, on 4 occasions no such well-defined LH surge was present, on 3 occasions after treatment with 12-5 µg, and on the 4th after a 50 µg dose; all occurred in the July or September experimental periods. 
Discussion
The biphasic pattern of LH secretion observed in response to oestrogen injection is consistent with previous reports (Diekman & Malvern, 1973; Land et al., 1976; Howland et al., 1978) . Since the extent of the initial depression in LH concentrations was not significantly influenced by dose level, the data indicate that even the 12-5 µg dose was above the minimum effective dose level required to induce full negative feedback under the conditions employed, thereby indicating a pharmacologi¬ cal rather than a physiological response. However, the consistent, albeit non-significant, reduction in the time taken to reach minimum LH concentrations with increasing dose level of oestradiol might indicate some shift in negative feedback sensitivity, even at the doses used, and is consistent with the data of Goodman et al. (1981) .
The significantly higher minimum LH concentrations observed in July and September are not consistent with the data of Karsch et al. (1978) and Webster & Haresign (1983) , which indicate an increase in responsiveness of the hypothalamic-pituitary axis to the negative feedback effects of oestradiol during the months equating to seasonal anoestrus. The reasons for this are not clear, but are likely to be the result of differences in steroid feedback in long-term ovariectomized ewes deprived of oestradiol compared to those in which the concentrations of oestrogen were maintained at mid-luteal phase levels throughout (Karsch et al., 1978) 
